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Introduction 

Surface Lifetime defined as the last sol at which energy produced by 
the MER solar panel, margined by project policy, exceeds energy 
required for vehicle thermal survival plus 65Whr for science 
operations. 

Changes since last landing site workshop: 
- E(array) > (1 + margin) * (E (thermal survival)) + 65Whr 

- First thermal characterization test demonstrates insulation capability of 
WEB thermal design. 

Thermal model (model ‘E’) updated to incorporate test results and rover 
configuration changes, particularly heat ‘leaks’ associated with cabling runs. 

- Array vendor selected with stringkell layout against mechanical design of 

- MGS data provided giving revised thermal inertiaValbedo measurements 
solar panels 

at candidate landing sites 

<MER Landing Site Workshop> d R M >  - 2 



Estimated Surface Lifetime 
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Issue for Hematite JPL 

Calculation of energy for thermal survival based on candidate landing 
site environment model used as input to thermal model. 
- Environment model for landing site generated as a 1D model from GCM 

and uses a ‘1-sigma’ estimate of expected thermal inertia and albedo for 
the given site, 

Recent MGS data suggest Hematite model was no longer a ‘1-sigma’ 
estimate. Absence of data coverage across the ellipse cast doubt about 
statistics derived from data that is available 
Used a ‘3-sigma’ model estimate for Hematite of TI=150 and 
Albedo=0.15 and prepared another 1D model from GCM. 
- Additional 52Whr for thermal survival required by the end of the mission 

when temperatures about 7degC colder, 
Estimated lifetime impact at Hematite if TVAlbedo of 150/0.15 is a 
pixel where MER lands 
- MERA surface lifetime : reduced from 112sols to 92sols 
- MERB surface lifetime : reduced from lOOsols to 8Osols 
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Thermal Inertia / Albedo JPL 
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Hematite Landing Sites and 

Minimum Tempemtun? 1 m Above Surface ("0 
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Rover Electronics Module 
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Other Engineering Constraints 

Total mission energy 
- Landing latitude and mission (A/B) determines total energy available for 

10% to 20% more planning energy for MER-A than MER-B at same latitude 
surface activities, communication, and survival lifetime 

Lifetime increases as you go North (Sun is moving North at this time) 
- Mission (AB) determines energy cost of direct-to-Earth communication as 

a function of time 
25% to 15% less efficient data return for MER-B compared to MER-A 
70m DSN antenna energy cost of data ranges from 4.5 WhrlMb to 14 WhrlMb 
UHF energy cost of data constant at 0.8 WhrlMb 
UHF volume mediates A B  data return differences 

> Typical mission scenarios return 4.7 Gb for MER-A at Gusev, 4.4 Gb for 
MER-B at Isisdis 

Trafficability 
- Landing site rock abundance affects rover traverse capability 
- High rock abundances would result in shorter planned traverses, overall 

lower traverse capability 
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Total Mission Energy JPL 
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Trafficability 

I I I 
IRTM Rock 

Designation Site Lat/Long Mean 

~~ 

Hematite 

T M l O A 2  2.075, 6.08W 5 . 5  
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